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Introduction
The income position of private households is influenced not only by monetary income, but also by non-monetary or in-kind income components. And although the significance of monetary income has been analyzed extensively in the international literature, 1 the topic of nonmonetary income has not received the same scrutiny, 2 in part due to limited empirical data.
One component of non-monetary income that takes on particular quantitative significance is imputed rents from owner-occupied housing.
As early as 1968 the United Nations argued in favor of capturing imputed rent (henceforth IR) from owner-occupied housing in national account statistics; in 1977 the UN issued
guidelines recommending the inclusion of this income type along with other property income (United Nations, 1977) . The "Canberra Group on Household Income Measurement" argues in favor of including IR as a major income component of disposable income together with other in-kind income sources (Canberra Group, 2001) . International literature dealing with the impact of IR on income inequality (Yates, 1994) shows that the magnitude of this effect heavily depends on (a) the population share of owner-occupiers, 3 and (b) on the respective income advantage captured in the value of IR, which again is a function of various factors like the demand for housing or the pattern of house price inflation. However, empirical results for Germany show that this income advantage -measured as a share of disposable income -varies from 2 to 27 percent, depending on the method applied ).
There are different ways in which economic advantages arise from home ownership. On the one hand, owner-occupied housing represents an income advantage in the sense that rent does not have to be paid. On the other hand, it also can be seen as a return on private investment in real estate rather than in the financial market. In fact, existing household surveys around the world make use of a variety of methods to capture the monetary value of IR. Particularly strong differences can be found in the various treatments of owner-specific costs like taxes on real property, maintenance costs, and especially interest on mortgages. The difficulty lies both in the different methods used to determine income advantages and in the varying extent to which these methods affect the income distribution. This is one reason Smeeding and Weinberg (2001) feel that a uniform definition of household income should be developed especially for the purpose of cross-national comparative research.
In principle, the discussion of income advantages derived from owner-occupied-housing needs to take into consideration the institutional framework, which has a very clear impact on the magnitude of the individual costs of housing. This includes not only subsidies for housing use by homeowners, 4 but also benefits for tenants, such as low-income housing, other forms of rent discounts, and company housing. Subsidizing the construction of low-income housing can be viewed as a form of government transfer because if the mechanisms for low-income housing support had been structured differently, individuals would likely have housing allowances instead. Although these aspects are not explicitly considered in the following empirical analysis due to incompleteness of the underlying data, this by no means reflects their lack of relevance.
The major motivation for this study stems from the question of whether various approaches for empirically calculating income advantages derived from owner-occupied housing exacerbate or level out existing differences in income and thereby have an impact on the personal income distribution as a whole. In other words: Is owner-occupied housing more prevalent in the high-income population, thereby increasing income inequality, ceteris paribus? Smeeding et al. (1993) support evidence of a levelling effect on income distribution from IR for Germany, Sweden, Canada and the Netherlands. Using the Theil index for Belgium, Meulemans and Cantillon (1993) show that income inequality declines, especially among the older population, after taking IR into account. If interest payments are also considered, then the de-cline in inequality of disposable income is even larger. Based on HBS data for selected EU countries, Eurostat (1998: 10-11) shows a poverty-reducing effect in 6 out of 7 observed EU countries due to the inclusion of net IR. For Greece, for example, the share of persons under the 50 percent poverty threshold falls from 14.6 to 12.3 percent. Wolff (1990) shows that the inclusion of gross IR considerably reduces poverty in the U.S. for 1983, especially among the elderly by as much as 10 percent. Studies for Australia using the Household Expenditure Survey (HES) indicate that net IR increases the total household income of homeowners by 10 percent (Yates, 1994) . After including IR, income inequality declines slightly: the Gini coefficient decreases from 0.39 to 0.38. However, this income advantage is not distributed equally among all homeowners. Those owners who have attained complete ownership of their homes profit greatly from IR, while the income advantage for homeowners still paying interest is relatively small. Use of net IR can be recommended for studies on income over the lifetime of individuals. It appears obvious that changes in the overall income distribution caused by including IR in the employed measure of disposable income are most likely the result of conflicting effects on the relative income positions of owners and renters, respectively. In order to have better insight into these underlying processes, it is deemed necessary to control for income inequality between certain population subgroups as well as within those groups by means of inequality decomposition analyses.
An important social policy issue in almost all industrialized countries is the "ageing society" phenomenon, which puts a lot of pressure on the national old-age provision systems.
Germany, with its traditionally strong public pension system, recently started to foster individual old-age provision, thereby altering the system in such a way that it bears a greater resemblance to the "Anglo-Saxon" model. Differentiating the population by age groups in a crossnational perspective, we will shed light on the question of the extent to which IR improves eco-nomic well-being after retirement in the three countries considered, as well as its contribution to income inequality over the life cycle.
This paper is structured as follows. After a brief description of different methods for determining income advantages from owner-occupied housing (Section 2) and the underlying data and methods (Section 3), we empirically analyze the prevalence and magnitude of IR based on representative micro-data for Great Britain, West Germany and the USA (Section 4). Firstly, changes in individual income positions are presented for all three countries, along with changes in the overall personal distribution of disposable equivalent income as a result of income advantages from owner-occupied housing, in light of the survey-specific approaches used to determine IR. Secondly, we perform inequality decomposition by housing tenure status in order to illuminate the different impact the inclusion of IR in disposable income exerts on the income position of homeowners and renters, respectively. We further investigate the relevance of IR as a means of old-age provision from a cross-national perspective: Again we look at overall trends as well as inequality decomposition results (Section 5). The final section concludes and gives recommendations for future research.
Definitions and Alternative Procedures for Determining Imputed Rent
As early as 1968, the United Nations recommended that income advantages from owneroccupied housing should be included in national accounts. The following definition formed the basis of that recommendation: "The total of owner-occupied dwellings which is to be included in gross output should, in principle, be valued at the rent on the market of the same facilities. It may be necessary to approximate the market rent by an estimate which should cover items such as operating, maintenance and repair outlays, water charges, insurance service charges, taxes, depreciation and mortgage interest in addition to interest on owner's investment in the dwelling and other elements of net return" (UN, 1968 quoted according to Yates, 1994: 44) . that a major distinction of these approaches comes with the differential consideration of ownerrelated costs, in particular with that of mortgage interest.
The Market-value Approach
The market-value approach is the procedure that has traditionally been used for calculating gross IR in national accounts (SNA). For example, in the German case, IR is calculated on the basis of surveys on rent from various statistics (buildings and housing survey, census, income and expenditure survey). Those expenditures of private households used for calculating average rents include costs for water, sewage, garbage disposal, street cleaning and other additional costs such as lighting, regardless of whether or not these costs are included in the rent.
Costs for heating, hot water, and parking garages are not included. The households of homeowners are then assigned the resulting average rents according to selected criteria. Finally, the aggregation across all homeowners yields the respective value for the national accounts. Main stratification criteria include the type of dwelling, year of construction, flat size, type of financing used, housing equipment, and regional information.
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National accounts have the aim of calculating the total gross value added from letting or leasing housing and indicating related income flows. The value of production is calculated for all occupied housing, including that which is owner-occupied. It is therefore calculated according to gross rent without deducting owner-related costs. 
Capital-market Approach
A second way to calculate income advantages from owner-occupied housing has its starting point in the alternative use of capital on the capital market. A household's decision to move into homeownership represents a trade-off, as it foregoes the opportunity to invest in financial assets from which real income flows are created in the form of income from interest and dividends. Along the lines of the capital-market approach, empirical calculation of the imputed interest from capital tied up in housing for homeowners is described by Saunders et al. (1992) as follows: "Hence the implicit rate of return on housing equity will equal a safe private market rate of return [...] on an equal value of investment. The annual rate of return which is used in this case is approximated by a two per cent real return (two per cent above the change in overall consumer prices for a country in the year studied). Inflation plus two per cent was thus multiplied by home equity to estimate imputed rent." (Saunders et al., 1992:11) .
The capital market approach à la Saunders et al. has been applied to the "Anglo-Saxon" data sets considered in our analysis: in the US Panel Study of Income Dynamics (PSID) the current market value of owner-occupied housing, V, is estimated by the homeowner himself, and outstanding mortgages, M, are deducted from the estimated market value. If the resulting value of home equity, V -M, is positive, IR is calculated on the basis of this value and a nominal interest rate, i, of 6 percent, otherwise IR is assigned a value of Zero (Lillard, 2001 ).
In the case of the British Household Panel Study (BHPS) IR is also given as 6 percent of net equity of the owner-occupiers, i (V -M). Information on regional and county-level housing prices is used to construct estimates of current home value. In combination with details about house purchases and mortgages provided by the respondents, a value for current outstanding mortgage debt and therefore net housing wealth or home equity is generated (Henley, 2000) .
Although widely used in income distribution analyses, this operationalization may seriously overestimate the true return on the investment in real estate because applying a nominal interest rate to equity confounds the effect of inflation on returns. 7 Instead of applying a nominal interest rate, i, to total home equity given by the difference of market value, V, and outstanding mortgages, M, this nominal interest rate may be applied to the outstanding mortgage only, while the calculation of the return on the investment in housing needs to consider inflation, i.e., the real interest rate, r, should be applied to the dwelling's current market value, V.
Obviously, even in the absence of taxation, i (V -M), is different from (r V) -(i M). By defini-
tion, the latter measure will produce smaller estimates for IR.
As such, a realization of the capital market approach according to Saunders et al. (1992) bears the risk of resulting in an overstated income advantage from owner-occupied housing for both, PSID and BHPS. In our following empirical analyses we will address this issue for the USA only by providing results based on PSID data for both alternative specifications, i.e., specification A will use i (V -M), and specification B will be based on (r V) -(i M), with i = 6 percent nominal interest rate, r = 2 percent real interest rate and V and M as given by the underlying data.
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Another problem with the capital market approach as applied to the PSID data is that it revolves around the estimation of the current market value of the property in the opinion of the homeowner, which may distort objective estimation. This is especially true for homeowners who are living in their home for a long period of time and are continuing to base their estima-tion on the original purchase price, which does not necessarily reflect the value of the object if it were to be sold now. 9 Besides this potential overestimation the failure to consider depreciation as the building becomes older may be an additional problem in this approach.
Opportunity-cost Approach
The opportunity-cost approach for determining IR is based on the market-value approach and is also known as the modified market-value approach. All owner-related costs are deducted from calculated average rents or comparable rents, which means that operating and maintenance costs (excluding heating), interest payments from the purchase of the home, and property taxes, etc. are all taken into account (Yates, 1994) . It is particularly the deduction of interest payments within this net calculation that reduces the income advantage from owneroccupied housing. Interest and mortgage payments are especially important over the course of an entire lifetime, because, with time, total mortgage payments represent a higher percentage of the total mortgage that has to be paid off and the level of actual ownership increases. As a result, older homeowners tend to benefit more from the income advantages of owner-occupied housing.
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IR information used in our empirical analyses for Germany (based on SOEP data) relies on a hedonic regression estimation of the gross rent per square meter (not including heating)
actually paid by main tenants in privately financed housing (excluding social housing and households with reduced rent). Indicators of the condition of the building, the year of construction, size (in square meters), length of occupancy, community size and disposable income are used as criteria for further classification. Based on these estimates, IR is assigned to otherwise comparable owner-occupiers, thereby avoiding distortions resulting from subjective estimation by the homeowners. Another advantage of this approach lies in the possibility to further differentiate than is possible in the categorization method used in national accounts. Finally, all rele-vant costs (due to operation, maintenance and repair, and financing) are deducted from imputed gross rents without heating.
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Concluding Remarks
It should be clear at this point that the rationale for including IR in national accounts differs from that of welfare analysis: Whereas the SNA considers only the gross value of the housing stock as relevant, independent of how much of this stock is owner-occupied, the distribution of (cash and non-cash) income in the context of applied welfare analysis directly relates to the distribution of home-ownership and the implicit net income advantages derived from it.
The market-value approach is suitable as a gross value for calculating IR in macroeconomic analysis and national accounts (value of production for the sector of letting and leasing housing). The capital-market approach, as employed in the PSID, may suffer from the normative decision on behalf of the interviewed owner-occupiers. Additionally, neglecting certain owner-specific costs (costs for maintenance and repair) in the calculation of IR yields an overestimation of such an income advantage of homeowners. 12 More important may be the differential treatment of inflation in the realization of the capital market approach. The procedure suggested by Saunders et al. (1992) will most likely overestimate the true value of IR.
The opportunity-cost approach, however, appears to be more suitable for calculating IR as a net value for microeconomic analysis (such as the personal distribution of disposable income). Thus we cannot rule out that the differential treatment of certain owner-specific costs in the data sets used in our empirical analyses also may affect the cross-national comparability of our results. Comparing the results for the two optional specifications used for the PSID data will shed some light on the impact of a differential treatment of inflation when calculating net equity.
Data and Methods
The aim of the following empirical analyses is to measure the magnitude of IR in the three countries under consideration and the extent to which IR influences the income distribution for the respective societies as well for certain subgroups. Micro-data is taken from the British BHPS, the German SOEP and the US PSID. Annual income data comes from the Cross National Equivalent File (CNEF) with income measures being harmonized to the greatest possible extent according to the Canberra Group recommendations. 13 Our analyses consist of two points of measurement over a five-year period from 1993 to 1998 for Great Britain and Germany, and from 1994 to 1999 for the USA. 14 Comparing two points in time is thought to provide some insight into the country-specific development of private household investment in real estate. 15 The basic unit for the study is the individual in the context of his or her household. In order to better capture the selective effect of IR, we differentiate according to housing status and housing costs. The first differentiation is made between owners and tenants. Homeowners are then divided into two groups: persons in owner-occupied households who still have a mortgage on their home and have to make interest payments ("on mortgage"), and persons in homeowner households, who can claim complete ownership of their homes and thus do not have to pay interest ("owned outright"). 16 Disposable income as of the previous year is turned into equivalent income by applying an equivalence scale with an elasticity of 0.5, given by the square root of the number of persons in the household. 17 Other than for cash income there is no such commonly used equivalence scale for non-cash income components. 18 Assuming that there are no economies of scale for non-cash income, Smeeding et al. (1993) express that income component in per-capita terms.
However, we decided to use the exact same equivalence scale for cash and non-cash components, i.e., IR is also equivalized by the square root of household size. 19 Comparing the results of our reference model excluding IR with results based on an income measure including IR gives a first glimpse of the importance of IR for the whole population as well as for the different subpopulations of interest. 20 We add information on the relative income position (compared to the total population) and on IR as a percentage of disposable income.
In order to measure the impact of IR on the overall personal income distribution, we apply some robust inequality indices. We analyze percentile ratios given by the income thresholds of the 10 th , 50 th and 90 th percentiles, i.e. the decile ratios 90:10, 90:50, and 50:10, which allow a check of the degree of inequality in the top and bottom halves of the income distribution, respectively. A well-known inequality measure is the Gini coefficient
in which y is individual income, n the number of individuals, and  is mean income. The Gini coefficient is a Lorenz-based measure and is relatively insensitive to transfers at either end of the distribution. We also employ the mean logarithmic deviation (MLD), which belongs to the generalized entropy class I c . All these indices satisfy the requirements of the Dalton-Pigou principle of transfers, and of population replication and mean independence (Shorrocks, 1980) .
where n is size of the population, y i is individual income, and  is mean disposable income of the population. In contrast to the median-oriented Gini coefficient, the MLD is a bottomsensitive measure.
Given its statistical properties, the I 0 measure can be decomposed to show the effect of IR on the overall income inequality for subgroups. 21 In other words, we try to investigate the extent to which the change in overall income inequality is driven by the different impact of IR on owners on mortgage and owners who own outright, as compared to the population of renters.
This effect can be studied using a special form of the decomposition of overall inequality by population subgroups. The I 0 measure can be decomposed such that:
The first term describes inequality within each of the G population subgroups, e.g. owners and renters. The second term measures inequality between these subgroups, with v g the share of
N j   , and p g the share of the total population in each subgroup (n g /N). It is apparent from equation (3) that inequality depends on the mean income levels, population shares, and the extent of inequality within the population subgroups.
Finally, in order to check for the relevance of home ownership as a means of old-age provision we look at the distribution of IR over the life cycle and the relevance of IR for different age groups. Thus, we apply the decomposition analysis with respect to housing tenure status and age of household head, respectively.
Empirical Results on the Relevance of Imputed Rent by Housing Tenure Status
The distribution of housing status and housing costs among the population in private households serves as the starting point for evaluating the effects of IR in the three countries (see Figure 1 ). Over the observation period from 1993/94 to 1998/99, the share of the population living in owner-occupied housing increased slightly in all three countries by about 2-3 percentage points.
place figure 1 here
The results for Great Britain and the U.S. look very similar. The share of the population living in owner-occupied housing is about 70 percent in both countries. Roughly two thirds of all owner-occupiers, that is about 50 percent of the total population in both countries, are still paying off mortgages; the remaining households own their home outright.
The ownership rate in West Germany is recognizably lower than in the Anglo-Saxon countries at less than 50 percent of the total population, i.e. more than half of the West German population lives in rented accommodation. In contrast to Great Britain and the U.S. results, the share of German homeowners who are still paying off mortgages is considerably lower (about 55 percent of all owners).
In principle, the share of persons enjoying a positive value of IR is by definition less than or equal to the total share of owner-occupiers. However, due to high financing costs at the beginning of the repayment period, it must be assumed that a certain portion of owner-occupiers do not realize any gains from IR. According to our results, almost two thirds of the population in Great Britain and the U.S. (based on specification A) receive this fictitious income advantage, which is much higher than in Germany at about one third. Considering specification B for the U.S. the population share with a positive value of IR drops significantly to only 30 percent. 22 Obviously, these differences are caused in part by the different methods and specifications applied to determine IR in the underlying datasets. This is true for Germany with its allinclusive consideration of owner-specific costs in the opportunity-cost approach as well as for the differential treatment of inflation in case of the U.S. results.
Imputed Rent and Individual Income
Results from the Reference Model without Imputed Rent
Not surprisingly, persons in homeowner households have a higher disposable income than those in tenant households; this is true for all three countries (see Table 1 ). The relative income position of owner-occupiers in the reference model (i.e. without considering IR) in all three countries is stable at between 111 and 114 percent of the respective population average.
The income position of owner-occupiers who are still paying off mortgages is considerably higher than for those who own outright. As an illustration, in West Germany 1993 the difference between owners with mortgages and those who own outright in the reference model is almost 20 points (100 and 119, respectively). The higher income position of owners with mortgages is the result of the underlying life-cycle or age selectivity, given that these persons are by in large successfully integrated in the labour market, while the majority of outright owners are living on old-age pensions. This result is very pronounced for the U.S., where outright owners appear to live on below-average income. As a consequence of the high-income position of owners, renters clearly perform below the average. In contrast to the surprising cross-country similarity of owners' position in the income distribution, it seems remarkable that the incomes of homeowners -especially those with mortgages -and renters deviate much more in the Anglo-Saxon countries than they do in Germany. While in the latter country renters have a relative income position of almost 90, the financial status of this group in Great Britain and the U.S.
is just about 70 percent of the population average. However, the smaller share of German homeowners contributes to this result.
place table 1 here
The Impact of Imputed Rent on Individual Income
The methods of computing imputed rental values applied in the data bases used in this paper do not allow for negative values. As a result, the income advantage of persons in owneroccupied housing increases by definition once IR is considered (see Table 1 ). However, due to the above-mentioned age selectivity, this increase in the income position mainly favours owners who own outright. On the other hand, owners on mortgage basically remain at the same rela-tive income level as in the reference model without IR. Here the high proportion of carrying charges, i.e. mortgage interest payments, are the driving factors. In Great Britain, the population owning outright improves the income position due to IR by about 14 percentage points in both observation years; in West Germany and the U.S. (specification A) this gain is about 8-10
percentage points and only 4-5 percentage points if specification B is used for the U.S.. These results for the U.S. are also related to the more pronounced income inequality, which -other things being equal -reduces the probability of improving the relative income position. 23 As a consequence of the increasing relative income levels of owner-occupiers, the position of renters deteriorates when IR is taken into account. In line with the above-mentioned changes for homeowners, the population of tenants in Great Britain and the U.S. (specification A) loses about 5-8 index points, whereas in Germany this loss in relative well-being is only 3-4 index points. Using specification B for the U.S. reduces the income position of tenants by 1-2 percentage points.
A straightforward measure of relative importance of IR for the individual in its household context is given by "IR as a percent of disposable Income" (refer to the information given in italics in Table 1 ). We find distinct cross-national differences for the total population:
While in Great Britain IR makes up as much as 9 percent of total income in both 1993 and 1998, this result is about 7 percent (specification A) for the U.S. and only 3-4 percent in West
Germany. Clearly, this figure is influenced by Germany's proportion of homeowners being lowest among all countries, but, certainly, also the underlying methods to determine IR affects the results. This is especially true if specification B is used for the U.S. where IR's contribution to disposable income is only 2 percent.
Renters by definition do not enjoy income advantages from IR. Thus, it is of interest to
analyze separately the effect of IR on the income of all owner-occupiers as well as on the income of subgroups of owners. In line with our expectations, the relevance of IR for owners with mortgages is considerably lower than for those who own outright. For those who are still paying off mortgages, IR is about 7-9 percent in Great Britain and in the U.S. (specification A)
while those who own outright, mostly elderly homeowners, "gain" about 16-22 percent. The corresponding numbers for Germany are substantially lower at about 2-4 percent and 12-15 percent, respectively. If specification B is applied to the U.S. data the relative improvement for the two subgroups is again remarkably lower.
Overall, these results are a clear indication of the importance of this income advantage for elderly owners based on the implicit relevance of full carrying charges for private real estate property.
Results from the Analysis of Income Distribution
We analyze the effects of IR on the income distribution by comparing the results of robust inequality measures for two income concepts: equivalent disposable income excluding IR (Reference Model) and including IR. Additionally, it should be kept in mind that our results are based on different approaches for determining IR.
It should be noted that the results for our reference model (see Table 2 ) are in line with the international literature on income distribution. 24 In short, inequality of equivalent disposable income is highest in the U.S., Great Britain is in an intermediate position, and Germany shows the lowest level of inequality among the three countries. Concerning the development over time we also observe the expected results: increasing inequality among the U.S. population and a slight decrease in inequality in the U.K. The German figures for 1993 and 1998 indicate a rather stable distribution.
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The inclusion of IR yields a slight decrease in income inequality for Germany and a somewhat more pronounced reduction for the U.S. when specification B is used, which is in line with the findings in the literature (see Section 1). For these two cases, according to almost all measures employed, the inequality of disposable income decreases once IR is taken into account. The Gini coefficient for 1993 in Germany, for example, falls from 0.2536 in the reference model to 0.2519. This effect is also true for 1998, where, for example, the MLD coefficient drops from 0.1184 by an amount of 0.0017 after including IR.
However, the picture is different for Great Britain and specification A for the U.S., i.e., using the operationalization of the capital market approach according to Saunders et al. (1992) .
Here, a minor increase in inequality -if any -can be observed. For example, the Gini coefficient for Great Britain in 1993 moves up marginally by about 0.0012 when IR is brought in (in 1998 this difference is somewhat greater at 0.0020). Using decile ratios, we find for Great Britain that this effect relates mostly to increasing inequality in the lower half of the income distribution.
Summing up, it appears that using the very same approach for Great Britain and the U.S.
(specification A) also yields similar results with respect to the impact of IR on income inequality. However, we do find contradicting results for the two specifications for the U.S. which may result from an overestimation of the income advantage of owner occupied housing due to the different consideration of inflation on equity.
Results from Income Inequality Decomposition
The above-mentioned results for IR-induced changes in the overall income inequality are the result of various underlying factors. Differentiating the population by housing tenure status therefore provides more insight into these developments by controlling for income inequality between as well as within these groups.
Decomposition in the reference model without IR for all three countries shows the lowest degree of income inequality within the group of those homeowners who still are paying off their mortgage. This should not be too surprising given that this subpopulation predominantly encompasses households headed by individuals in their prime age and those with at least a minimum of the economic performance necessary to cope with the financial stress of paying back mortgage loans. On the other hand, both owners who own outright and renters differ very little in their within-group inequality (e.g. in Great Britain for 1993 the MLD is 0.1328 and 0.1338 for the respective subgroups).
Considering IR in the measure of disposable income changes the picture in several ways: Firstly, income inequality within the group of owners who own outright decreases in all three countries: in Great Britian and West-Germany by as much as 20-30 percent in the U.S. by about 10 percent. Secondly, in line with the less pronounced relevance of IR as a share of disposable income among owners on mortgage, inequality within this group is reduced to a much lower extend . Thirdly, and by definition, income inequality among renters remains at the same level. As a result of this, between-group income inequality increases explicitly in all countries, this effect being most distinct in Great Britain. Here, almost 25 percent of income inequality in 1993 is found between the subgroups considered in this analysis, 8 percentage points more than in the reference model.
In short, our decomposition results indicate the overall changes in income inequality to be the net effect of some conflicting changes: On the one hand there is increasing income inequality between the different groups of owner-occupiers as well as renters, respectively, and on the other hand we find inequality to be decreasing within the group of those owner-occupiers who own outright.
Imputed Rent as a Means of Old-age Provision?
An important social policy issue in all three countries considered in this analysis is the "ageing society" phenomenon, exerting increasing pressure on the national old-age provision systems. This is especially true in the case of Germany with its traditionally strong public pension system. A popular means of encouraging individual provision for one's old age is to publicly subsidize private investment in owner-occupied housing. The following analysis offers some empirical cross-national evidence for this discussion by focussing on the relevance of IR (see Figure 2 ) and on IR-induced changes in the relative income position and poverty risk over the life cycle. 25 place figure 2 here
As expected we find a positive correlation between the age of household head and homeownership in all three countries. While in Great Britain the highest share of homeowners is already found in the age group of 46 to 55, in Germany and in the U.S. the peak is in the age group of the 66 to 75 years olds. Also common among all countries is that the oldest age group has a markedly lower share of owner-occupiers which may be driven by elderly moving in with their children (after the death of the partner), or by old-age mobility into nursing homes. 26 Concerning the incidence of IR across the age distribution we principally find the expected positive correlation in all countries -however, figure 2 reveals obvious differences across countries and across approaches used to determine IR. This is especially true when comparing the results for the two specifications used for the U.S. with version B showing a much more pronounced agedependency of IR which is rather similar to that observed for West Germany. On the other hand, we find IR to be more equally distributed over British age cohorts.
As a starting point for the analysis of IR-induced changes on income, Figure 3 shows rather similar age-specific relative income positions in the reference model for all three countries.
The corresponding changes in the relative income position are depicted after considering IR.
Again, the trend for all three countries looks quite similar. The younger the head of the household, the bigger the relative loss in the income position after IR is taken into account. Households with middle-aged heads (age 46 to 55) mark a turning point; towards the upper end of the age distribution, relative gains increase when IR is taken into consideration. Due to the much lower share of owner-occupiers in Germany, the group-specific changes appear less distinct.
On the other side, the remarkably large changes among the elderly in Great Britain are in line with previous results on the relevance of IR as a share of those household's disposable income.
Again, the results for the two U.S. specifications are qualitatively similar, however, IR-induced changes in the income position of the elderly in specification A are much stronger and resemble the British picture. Overall we can conclude that IR appears to be an important, inherent part of the disposable income for the elderly in all countries considered in this analysis.
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Decomposing our income inequality results with respect to the age of the household head we find cross-national differences in the age-specific trends in income inequality (see Table 3 ).
For the reference model excluding IR, we find a U-shaped age inequality profile for Great Britain and Germany whereas the U.S. is characterized by clearly increasing income inequality over the life cycle.
place table 3 here However, introducing IR generally affects the income inequality measures for the elderly in all three countries in a rather contradictory manner. In Great Britain income inequality increases in the population of those living in households with elderly heads (above 65 years), which also yields a slight decrease in total between-group inequality. The additional consideration of IR in Germany (at best) tends to result in slightly decreasing inequality with increasing age of head except for the eldest group. Here, between-group inequality increases by about 15 percent. Finally, in the U.S. a distinct change in age group-specific inequality can be noted for both specifications. While in specification A inequality increases for younger households and decreases for households with a head aged 56 and over, between-group inequality rises by about 20 percent. In specification B inequality decreases across all age groups and between group inequality therefore remains rather stable.
Social policy-oriented evaluation of the impact of IR on the level and structure of income inequality profits from additional knowledge about poverty among the elderly. That is, inequality itself is not necessarily a matter of concern; equally important is to know whether IR helps people escape from poverty. Figure 4 shows simple poverty head-count ratios based on a poverty line given at 60 percent of median income excluding IR. As expected, in all countries the age profile of poverty is U-shaped with poverty rates being highest in the U.S. and lowest in Germany, which is especially true for the elderly.
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In a static approach we keep the poverty line constant and compare poverty rates based on an income measure including IR. The percentage change of these age-group-specific poverty rates can be interpreted as the "poverty reduction" effect caused by IR. While we found the change in income position due to inclusion of IR to be highest for the elderly in the U.S. and
Great Britain, the poverty reduction effect of adding IR appears to be highest in Great Britain only. This effect crucially depends on the ratio of IR and the poverty gap, i.e. given the assumption of a constant poverty line in our micro-simulation any owner-occupier whose value of IR exceeds the individual poverty gap "escapes" from poverty. Consequently, in Great Britain, where the value of IR as a percent of the poverty gap is highest across the three countries considered, the poverty reduction effect is also highest among the elderly.
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As such, our empirical findings support the hypothesis of owner-occupied housing as an effective means of old-age provision in all countries, not only in terms of raising the relative income position of the elderly, but even more in terms of poverty alleviation -in this respect the concept of local authority housing for low income households in Great Britain appears to be a successful policy.
Summary and Recommendations
The aim of this analysis is to measure the magnitude of income advantages from owneroccupied housing (IR) in Great Britain, West Germany and the USA as well as the extent to which IR influences the income distribution, given the respective approaches applied to calculate IR.
Empirical results for the three countries show that IR is a prevalent component of nonmonetary income and represent a significant share of the disposable income of owneroccupiers. These results vary considerably by housing tenure and mortgage repayment status 28 and obviously, outright owners -overwhelmingly households with elderly heads -profit most from IR.
Concerning the impact of IR on the personal income distribution, our results for West Germany and in part for the U.S. indicate a decrease in income inequality which is in line with the international literature. 29 Results from inequality decomposition analyses by housing tenure show this overall impact to be the net effect of two conflicting changes in all three countries:
On the one hand, there is increasing income inequality between the groups of owner-occupiers and renters, respectively, and, on the other hand, we find inequality to decrease within the group of those owner-occupiers who own outright.
From a life cycle perspective, the inclusion of IR yields a distinct poverty-reducing effect with increasing age of head for all three countries, which is especially true for Great Britain with its high "IR to poverty gap" ratio. As such, these findings lend clear support to the proposition of IR as a means of old-age provision.
Although our empirical results for the three countries by in large are qualitatively similar we must concede that some of the still observable differences are at least partly attributed to methodological differences in the measurement of IR. Using the capital market approach speci-fied according to the suggestions by Saunders et al. (1992) yields similar results for Great Britain and the U.S. However, an alternative consideration of inflation in the capital market approach produces results similar to those represented here for Germany on the basis of the opportunity cost approach. As such, our results for the US based on two different specifications of the same approach using the same micro-data serve as an indication for the sensitivity of empirical analyses to the underlying assumptions. Comparing all these results one may conclude that the capital market approach as specified here for Great Britain bears a risk of overestimating IR and thus confounding IR's impact on the income distribution.
A standardized method for calculating and measuring IR should therefore be of major concern to producers and analysts of cross-nationally comparative income data. 30 Our empirical findings clearly reinforce the Canberra Group's recommendation according to which "if net imputed rent is included in income, one must be careful that it is measured in a way that leads to greater international standardization instead of nation-specific measures of its value" (Smeeding and Weinberg, 2001: 12) . Inequality "between" and "within" groups is given as a percentage share of inequality given by the MLD based on the total population. Source: BHPS, SOEP, PSID, CNEF; Authors' calculations. Inequality "between" and "within" groups is given as a percentage share of inequality given by the MLD based on the total population.
Source: BHPS, SOEP, PSID, CNEF; Authors' calculations.
